A Gram-staining-negative, non-spore-forming endophytic bacterium, designated strain YC6887 T , was isolated from a root sample of a halophyte, Rosa rugosa, collected from a tidal flat area of Namhae Island, located at the southern end of Korea. Strain YC6887
The recently described family 'Aurantimonadaceae' includes four genera Aurantimonas, Fulvimarina, Aureimonas and Martelella. Members of these genera have been isolated from different sources including different marine environments, a water-cooling system and air samples (Cho & Giovannoni, 2003; Denner et al., 2003; Rivas et al., 2005; Rathsack et al., 2011) . Among these genera, the genus Martelella was first proposed by Rivas et al. (2005) and at the time of writing contains only one species, Martelella mediterranea isolated from a saline lake. Here, we describe the characterization of strain YC6887
T with high levels of 16S rRNA gene sequence similarity to members of the genus Martelella.
During a screening of endophytic bacteria on the basis of anti-oomycete activity, one strain, YC6887 T , with strong inhibition of mycelial growth of the oomycete plant pathogens Phytophthora capsici and Pythium ultimum was isolated from a halophyte, Rosa rugosa (Bibi et al., 2012) . In this study, we characterized and classified the antagonistic strain YC6887 T . Isolation was carried out as described previously (Bibi et al., 2011) . For the sterilization of the root tissue, the root pieces were washed and rinsed several times with tap water and finally surface sterilized by stepwise washing with 70 % ethanol for 5 min, 1.0 % NaOCl for 10 min, 70 % ethanol for about 10 s and finally with sterile distilled water several times. To confirm that the sterilization process had been successful, washed root segments were placed on R2A agar (Difco) for bacterial growth examination after incubation at 28 u C for 5-6 days. After the confirmation of the surface sterility of root segments, 1.0 g dried plant root was macerated with a sterile mortar and pestle and diluted in 9.0 ml autoclaved filtered sea water (AFS). Serial dilutions were made using AFS (10 23 -10 25 ) and 100 ml serial dilutions were spread on 1/10 R2A plates and incubated at 28 u C for 2-3 weeks. The purified strain was maintained on marine agar 2216 (MA, Difco), marine broth 2216 (MB, Difco) and halfstrength R2A agar (1/2 R2A).
Cell morphology was observed using a Nikon light microscope and a scanning electron microscope (JSM-6380LV; JEOL) and the presence of flagella was investigated using a transmission electron microscope (model H-600; Hitachi) with cells grown for 36 h at 28 u C in MB. Motility was checked using a hanging-drop method (Schaal, 1986) . Gram staining reaction was determined using a Gram stain kit (BD) according to the manufacturer's instructions. Strain YC6887
T was Gram-staining-negative, non-motile and non-spore-forming. The cells exhibited rod morphology, and were approximately 0.5-0.8 mm in width and 1.2-2.3 mm in length (Fig. S1 available in IJSEM Online).
The pH range for growth was tested using MB adjusted to different pH (range pH 3.0-11.0 at intervals of 0.5 pH units) by using the appropriate biological buffers (Xu et al., 2005) . Temperature range for growth was determined by incubating strain YC6887
T on MA at different temperatures from 4 to 40 u C and optimum temperature for growth was tested in MB by OD 600 using a spectroscopic method (Optizen 2120UV; Mechasis). Requirement for and tolerance of NaCl were determined using MB supplemented with 1-9 % (w/v) (at 1 % intervals) NaCl after 7 days of incubation at 28 u C. Growth under anaerobic conditions was evaluated by culturing the strain on MA supplemented with sodium thioglycolate (0.1 %, w/v) for 7 days at 28 u C in an anaerobic Gaspak jar containing an atmosphere of CO 2 (Gas-Pack System; BD). Catalase and oxidase activities were determined by the procedures described by Cappuccino & Sherman (2002) . Nitrate reduction assay was performed according to the procedure of Lányí (1987) . The growth potential of strain YC6887 T in the presence of different antibiotics was determined by the disc diffusion assay (Yasir et al., T were determined by using the API ZYM, API 20E and API 20 NE kits according to the procedures outlined by the manufacturer with incubation at 28 u C for 24-48 h. Cellulase activity was determined as described by Hendricks et al. (1995) . The strain was grown on MA supplemented with 0.3 % (w/v) CM-cellulose. After 3 days of incubation at 28 u C the plates were stained with 0.1 % Congo red solution for 30 min and then washed with 1 M NaCl solution to observe the clear zone around the colonies. Physiological characteristics and enzymic activities of strain YC6887
T are listed in the species description and comparisons of selected characteristics with those of related type strains are given in Table 1 .
For the DNA G+C content analysis, genomic DNA of strain YC6887
T was isolated and purified as described by Ausubel et al. (1995) . The DNA was hydrolysed enzymically into deoxyribonucleosides and analysed by HPLC. The G+C content was measured from the ratio of deoxyguanosine and thymidine (Mesbah et al., 1989) . Isoprenoid quinones were extracted and analysed using reverse-phase HPLC according to the method described by Komagata & Suzuki (1987) . The G+C content of the genomic DNA was 62.1 mol% and the major respiratory quinone was Q-10.
For 16S rRNA gene amplification, genomic DNA of strain YC6887
T was extracted using a commercially available kit (Core Biosystem) and amplified with the universal primer set (27F and 1492R) under PCR conditions described previously (Bibi et al., 2012) . The purified PCR product was sequenced by GenoTech (Daejeon, Korea). To find out the phylogenetic position of strain YC6887
T , its 16S rRNA gene sequence and the sequences of related taxa retrieved from NCBI and EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) were compared. Multiple alignments were performed by using the CLUSTAL X program (Thompson et al., 1997) and gaps were edited by using BioEdit (Hall, 1999) . The evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . A phylogenetic tree was reconstructed using the neighbour-joining method (Saitou & Nei, 1987) in the MEGA4 program (Tamura et al., 2007) with bootstrap values based on 1000 replications (Felsenstein, 1985) . Comparative analysis of 16S rRNA gene sequences revealed that strain YC6887 T belonged to the genus Martelella, exhibiting the 
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Caulobacter vibrioides DSM 9893 T (AJ227754) Rhizobiaceae 'Aurantimonadaceae' highest sequence similarity of 98.6 % with M. mediterranea MACL11 T . Strain YC6887 T formed a tight cluster with M. mediterranea MACL11 T , supported by a high bootstrap value (100 %) in the neighbour-joining phylogenetic tree (Fig. 1) .
DNA-DNA hybridization was carried out to evaluate the genomic DNA relatedness between strain YC6887
T and the most closely related strain M. mediterranea MACL11
T . DNA-DNA hybridization was performed using the procedure of Ezaki et al. (1989) and the DNA relatedness value quoted is expressed as the mean of five replicates. The DNA-DNA hybridization value between strain YC6887 T and M. mediterranea MACL11 T was 19.8±6.8, which is less than 70 %, indicating a level of DNA relatedness appropriate for defining a species as novel (Wayne et al., 1987; Stackebrandt & Goebel, 1994) .
The cellular fatty acid profiles for strain YC6887
T and closely related strains were analysed using a culture plated on MA at pH 7.6 for 48 h at 28 u C. Cellular fatty acids were saponified, methylated and extracted according to the Sasser (1990) standard protocol. The cellular fatty acid composition was determined by using GC (6890; Hewlett Packard) and microbial identification software package (Microbial ID). The cellular fatty acid profiles of strain YC6887
T and three reference strains analysed in this study are presented in Table 2 . The fatty acid profiles of the four strains were essentially similar in that the major fatty acids were C 19 : 0 cyclo v8c (28.0 % in YC6887 T ) or C 18 : 1 v7c (17.9 % in YC6887 T ), although there were differences in the proportions of some fatty acids. The distinctive proportion of C 19 : 0 cyclo 8c further confirmed that the strains were distinct. The fatty acids profile of strain YC6887
T was in accordance with that of the only other member of the genus and also supports the placement of srain YC6887
T in the genus Martelella.
The results of the phylogenetic analysis, physiological and chemotaxonomic investigations supported the affiliation of strain YC6887 T to the genus Martelella. The characteristics that differentiate strain YC6887
T from related species of the genus Martelella are summarized in Table 1 . The differences in some features, such as biochemical characteristics, isolation source, 16S rRNA gene sequence, DNA G+C content, low DNA-DNA relatedness value and fatty acid composition can be used to distinguish this strain from phylogenetically related taxa. Based on the results obtained in this study, it is clear that strain YC6887
T represents a novel lineage of the genus Martelella and is distinct from species of this genus with validly published names. Therefore, we propose that the new strain represents a novel species of the genus Martelella, for which the name Martelella endophytica sp. nov. is proposed.
Description of Martelella endophytica sp. nov.
Martelella endophytica (en.do.phy9ti.ca. Gr. pref. endo within; Gr. n. phuton plant; L. fem. suff. -ica adjectival suffix used with the sense of belonging to N.L. fem. adj. endophytica within plant, pertaining to the original isolation from plant tissues).
Cells are Gram-negative, facultatively anaerobic and nonspore-forming short rods (0.5-0.861.2-2.3 mm). Grows at pH 5.0-9.0 (optimum pH 7.0-8.5). Growth occurs at 4-40 u C (optimal temperature 28-30 u C). Colonies on MA 2216 are yellow opaque, circular, entire, convex and smooth. Oxidase and catalase are positive. Able to grow in the presence of NaCl concentrations up to 9.0 % (w/v), but the salt is not essential for growth. Tolerant of erythromycin (10 mg) and streptomycin (10 mg), but sensitive to chloramphenicol (30 mg) and kanamycin (30 mg). The major respiratory quinone is Q-10. In the API ZYM test, positive activities are observed for leucine arylamidase, acid phosphatase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and afucosidase and weakly positive activities for alkaline 
